[TANETHZTHMIO AYTIKHZ ATTIKHX

YXOAH MHXANIKQN
TMHMA MHXANIKQN TOMOTPA®IAL KAl FEQNAHPO®OPIKHX

MavemoatnuiovnoAn AAgog AtydAsw Ay. Zriupidwva 28, 122 43 AIFTAAEQ, TA.: 210
5385854, email: geo@uniwa.gr MAnpopopisg: N.

Poupavn
OEMA: Xtoweio Mévikag Zapag MNPOX: -MNo avaptnon
Ké&Bka, Ytoynelog
ALSAKTOPOG
IXET.: KOIN.:

ONOMA Y. AIAAKTOPA: Movika Xapa Kapka
ONOMA EMIBAEMONTOZ KAOHIHTH:

- EAévn Metoa, KaBnyntpia tou TpRpatog Mnxavikwv Tomoypa@iag kot MewmAnpo@opLkng
tou [MAAA wg ouvemiBAénovoa Tng AA

- Naapo IpappatikdTovAo, AvarAnpwtr) KaBnyntr touv TuRpatog Mnxavikwv Tomoypagiog
kot FewmAnpo@optkng Tou MAAA wg ouvemiPAénovta g AA

TITAOX AA: >uvduaopog MeBodwv Pwtoypappetpiag kat BaBidg MdaBnong (NERF) yuwa tn
Inpoactodoyikr Katatunon 3D Zknvwv kat tnv Avixveuon 3D AVTIKELUEVWV.

NMEPINHWH AIAAKTOPIKHZ AIATPIBHX:

H Sidaktopikr) StatpiPr) Oa emikevtpwOel 0Tn YEAETN, TNV €QAPHPOYN KAl TNV a§LOAOYyNnon Twv
peBodwv NERF ko 3D Gaussian Splatting, kaBwg kot OAwWV Twv TeEAeuTAiWY BEATIOTOTIOTEWVY TOVG
UTIO TO TIPIOUA TNG VOTNPNG YEWHETPLKNG AVATIAPAOTACNG TOU Xwpov. Q¢ ek ToUTOoV, Ba yivel
OUYKPLTIKN MEAETN Kol afloAoynon Twv VEwv PEBOSWV HE TIG PWTOYPOUUETPIKEG HEBOSOLG
QVOKOTAOKEVNG. Miat evlapEpouoa EMLOTNOVLKH KXTEVBUVON IOV B UTTIOPOVCE OTN CUVEXELX VAL
SlepeuvnBet eivart n BeAtiwon NG oNUACLOAOYLKAG KATATUNONG 3D OKNVWV KAl TNG oViXVELONG Twv
3D aVTIKEPEVWY, HECW TNG CLVOVAOTIKNAG XPNong Twv peBodwv NERF kot Gaussian Splatting, pe
TIG OUYXPOVEG HEBOSOUVG KATATUNONG KAl eVTOTILOMOU Tov Bacilovtal otn Babid pddnon (deep
learning), kau epappolovtal anevbeiog o vepn onpeiwv. Q¢ TTPOC TO AVTIKEIUEVO EQAPPOYNG, N VEX
ot pEBodog Ba pmopovos va 0TIAOEL EISIKOTEPO OTOV EVTOTILOMO kol tnv 3D amotumwon
KTNPlwv amd agpoPwToypaPies, SOPUPOPIKEG EIKOVECG I £LKOVEG drone.

H euBdaBuvon, Aowmdv, og BewpnTikd emitedo Tou yevikOTEPOU avTikelLEVOU Twv NeRF kot twv 3D
Gaussian Splatting amoteAel Tov MpwTo Agova TNG SIOAKTOPLKNG SLATPLPNG. ZTNV CUVEXELX AUTEC Ol
peBodol kaBwg Kat oL TeEAeuTaieg BEATIOTOTIOINTELG TOVG Bt EPAPHOCTOVV GE CUVOAX SESOUEVWV
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Tov Bpiokovtal StaBéoipa oto IvTepVeT, OAAA Ko cVUVOAX Sedopevwy TTov Ba AngBovv oTto TAaiolo
Tou SdakToptkov. Ta Tapayoueva amotedéopata Ba agloAoynBolv kat Ba ouykplBovv pe T
QVTIOTOLXO TWV PWTOYPOAMMETPIKWY HEBOSWV aVAKATACKEVNG. TEAOG, ETIOLWKOUEVOC OTOXOC KOl
Baotkn kawoTopia TnG dSxtplfrig Ba eival n BEATIWON TOL EVTOTILOPOU KAl TNG ONHOACLOAOYLKAG
KOTATUNON TWV QVTIKEWEVWY XPNOLUOTIOLWVTAG Tov cuvduaopd Twv NERF/3D Gaussians pe Tig
PWTOYPOPUETPLKEG PeEBOSOUG VOKATAOKEVNG.

JUVOTITIKX AOLTIOV, T OVOUEVOUEVA aTIOTEAéTpaTA TG SlatplPrig Ba sival apxikd n Ste€odikn
MEAETN Twv TexVikwy NeRF kat 3D Gaussian Splatting. Xtn ouvéxela, n epappoyn kat a&loAdynaon
TwV peBOSwV NERF kat Gaussian Splatting kat, T€A0G, N avATITUEN OAYOPLOUOL IOV VO BEATIWVEL TN
ONMOGCLOAOYLKH KATATUNON KOL TOV EVTOTIONO TWV QVTLKEIPNEVWY 000, BERata, kat n agloAoynon
TWV OTOTEAETUATWY TOV.

MEAH TPIMEAOYZ XYMBOYAEYTIKHZ EMITPOMHXI:

- EAévn Metoa, KaBnyntpla tou TpRpatog Mnxavikwv Tomoypa@iag kot MewmAnpo@opLkng
tou [MAAA wg ouvemiBAénovoa Tng AA

- Naapo IpappatikdTovAo, AvarAnpwtr) KaBnyntr tou Tunpatog Mnxavikwv Tomoypagiag
Kot FewmAnpo@optkng Touv MAAA wg ouverPAETTwY TNG AA
- Tewpylo Zpnka, Emikovpo KaBnynt , wg Medog tng TXE

NAME OF PhD CANDIDATE: Monika Sara Kawka

SUPERVISOR:

-Elli Petsa Professor, Department of Surveying & Geoinformatics Engineering, University of West
Attica

- Lazaros Grammatikopoulos, Associate Professor, Department of Surveying & Geoinformatics
Engineering, University of West Attica

TITLE OF DOCTORAL THESIS: Combination of Photogrammetry and Deep Learning (NERF) Methods
for Semantic 3D Scene Segmentation and 3D Object Detection

SUMMARY OF DOCTORAL THESIS:

The Ph.D. thesis will focus on the study, implementation, and evaluation of NERF and 3D Gaussian
Splatting methods and all their recent optimizations in the context of strict geometric space
representation. Therefore, there will be a comparative study and evaluation of these new methods
with photogrammetric reconstruction methods. An interesting scientific direction that could be
explored is the improvement of semantic segmentation of 3D scenes and the detection of 3D objects
through the combined use of NERF and Gaussian Splatting methods, combined with modern deep
learning-based segmentation and localization methods applied directly to point clouds. As for the
application domain, this new method could specifically focus on the detection and 3D mapping of
buildings from aerial, satellite, or drone images.

Thus, the first axis of the proposed thesis involves a theoretical exploration of the comprehensive
subject of NeRF and 3D Gaussian Splatting forms. Subsequently, these methods and their latest
optimizations will be applied to datasets available on the Internet and datasets that will be collected
as part of the doctoral research. The generated results will be evaluated and compared with the
respective results obtained using photogrammetric reconstruction methods. Finally, the thesis's
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desired goal and main innovation will be improving object detection and semantic segmentation
using the combination of NERF/3D Gaussians with photogrammetric reconstruction methods.

In summary, the expected results of the thesis will be a thorough study of NeRF and 3D Gaussian
Splatting techniques. The thesis will involve applying and assessing NeRF and Gaussian Splatting
methods. Additionally, it will include the development of an algorithm aimed at enhancing semantic
segmentation and object detection, followed by evaluating its outcomes.

PhD ADVISORY COMMITTEE:

Supervisor: Elli Petsa Professor, Department of Surveying & Geoinformatics Engineering, University
of West Attica

Supervisor: Lazaros Grammatikopoulos, Associate Professor, Department of Surveying &
Geoinformatics Engineering, University of West Attica

Member:  Giorgos Sfikas Associate Professor, Department of Surveying & Geoinformatics
Engineering, University of West Attica
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